Nortriptyline delays disease onset in models of chronic neurodegeneration.
This study was to characterize the neuroprotective effects of nortriptyline, a tricyclic antidepressant, in mouse models of chronic neurodegeneration [amyotrophic lateral sclerosis (ALS) and Huntington's disease (HD)]. Nortriptyline was originally selected from a library screening of 1040 FDA-approved drugs by using isolated mitochondria. It emerged as a strong inhibitor of mitochondrial permeability transition (mPT). Our results showed that nortriptyline significantly delayed disease onset and extended the lifespan of ALS mice although its effect on mortality was less than that on onset. We also tested promethazine, another compound which emerged from the same screening, in ALS mice. Promethazine-treated ALS mice exhibited a significant delay in disease onset but not in mortality. Histochemistry analysis found that nortriptyline treatment indeed protected motor neurons from death and reduced ventral horn atrophy in ALS mice. Furthermore, release of cytochrome c and activation of caspase 3, two molecular phenomena associated with mitochondrial-pathway-mediated cell death, were inhibited by nortriptyline. We also demonstrated similar beneficial effects of nortriptyline in HD mice: it extended the presymptomatic portion of the disease but had no effect on mortality. In an established cellular model of HD, nortriptyline inhibited cell death and decreased loss of mitochondrial membrane potential. In summary, this study indicated the potential therapeutic usefulness of nortriptyline in ALS and HD. In addition, our data suggested a role for mPT in chronic neurodegeneration, particularly at the early rather than the advanced disease stages.